Objective: To assess the incidence of bacteremia following rigid tracheobronchoscopy in children to determine whether use of prophylactic antibiotics is warranted in pediatric patients at risk for perioperative endocarditis.
within 5 minutes following the completion of tracheobronchoscopy. Blood cultures were performed under sterile technique and were placed into 20 mL of brain heart infusion broth. All cultures were incubated at 35°C and observed for growth over a 14-day period.
Results: There were no documented cases of bacterial growth in blood cultures. All blood cultures, obtained before and after tracheobronchoscopy, were negative for bacterial growth after incubation for 14 days. Two culture bottles yielded contaminant organisms.
Conclusions: Rigid tracheobronchoscopy in the pediatric population is a low-risk procedure for the development of bacteremia. This may bear on present guidelines regarding perioperative antibiotic prophylaxis for endocarditis in the high-risk population. Surg. 1999; 125:774-776 R IGID tracheobronchoscopy for pediatric airway assessment is a commonly performed otolaryngologic procedure. The American Heart Association (AHA) recommends a standard prophylactic antibiotic regimen for patients undergoing rigid tracheobronchoscopy who are at risk for developing endocarditis. 1 The rationale for this recommendation is based on the likelihood of this procedure's inducing bacteremia with organisms commonly associated with endocarditis. Endocarditis prophylaxis is not recommended by the AHA for patients undergoing flexible bronchoscopy whether or not biopsy is performed ( Table 1) .
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In 1960, Burma 2 documented a 15% incidence of bacteremia in adults undergoing bronchoscopy. No prospective study evaluating the association between rigid tracheobronchoscopy and bacteremia has been subsequently performed. In fact, there is no literature concerning the incidence of bacteremia associated with rigid bronchoscopy in the pediatric population. Flexible bronchoscopy has largely replaced rigid bronchoscopy in the adult population. Recent studies have found the risk of bacteremia associated with flexible bronchoscopy to be very low. [3] [4] [5] [6] The objective of this study was to assess the risk of bacteremia during pediatric airway endoscopy using rigid bronchoscopic instrumentation and modern preoperative sterilization techniques. Documentation of the presence of perioperative bacteremia can allow a more accurate evaluation of the necessity of antibiotic prophylaxis in children both at low risk and at high risk for bacterial endocarditis.
RESULTS
Twenty-five patients were sequentially entered into the study-14 boys and 11 girls. The mean age was 5.2 years (range, 10 months to 13 years). The most common indication for bronchoscopy was diagnostic airway evaluation (22 patients). Three patients underwent excision of tracheal or No case of bacteremia was documented in the 25 patients who underwent rigid tracheobronchoscopy.
One blood culture obtained following rigid bronchoscopy yielded Staphylococcus kloosii, and 1 blood culture done prior to bronchoscopy yielded Staphylococcus hominis. Both species are coagulase-negative nonhemolytic bacteria and are considered to be skin contaminants in our bacteriology laboratory.
None of the patients demonstrated a postoperative fever, and there were no airway or systemic complications.
COMMENT
The AHA recommends prophylactic antibiotics for several surgical procedures of the upper and lower aerodigestive tract. These include dental procedures with mucosal disruption, tonsillectomy and adenoidectomy, esophageal dilatation, and rigid tracheobronchoscopy. Antibiotic prophylaxis is not recommended for dental procedures without mucosal disruption, endotracheal intubation, and, interestingly, flexible bronchoscopy. 1 Instrumentation and operative disruption of the upper airway have been shown to cause a transient bacteremia that rarely persists for longer than 15 minutes. 
PATIENTS AND METHODS
Following approval by our institution's Human Studies Committee, informed parental consent was requested of all children aged 13 years and younger undergoing rigid tracheobronchoscopy with 2 categorical exceptions: (1) patients who were receiving antibiotics at the time of bronchoscopy or within the week prior to bronchoscopy and (2) patients with known congenital cardiac defects. The latter group was given prophylactic antibiotics based on current AHA guidelines ( Table 2) .
All patients entered in the study underwent diagnostic direct laryngoscopy and bronchoscopy under general anesthesia using standard pediatric bronchoscopic equipment. The first blood culture was obtained by sterile venipuncture technique after the induction of general anesthesia and immediately before airway manipulation; the second blood culture was obtained within 5 minutes of completion of tracheobronchial instrumentation. The skin was cleansed with povidine-iodine using 3 scrubs. Samples of 3 to 5 mL of blood were obtained and placed into 20 mL of brain heart infusion broth (BBL, Cockeysville, Md). All blood cultures were incubated at 35°C using the BBL Septi-Chek Slide system. The culture bottles were inverted daily, incubated, and observed for growth for 14 days. Identification of organisms was performed by the standard technique of our bacteriology laboratory.
Tracheobronchial secretions were aspirated during tracheobronchoscopy and cultured on a MacConkey-Brunell 5% horse blood chocolate agar. This was done to correlate potential blood-borne organisms with bacteria colonizing the patient's tracheobronchial airway.
All patients were observed postoperatively to document fever or any other potential complications related to the surgical procedure.
In most patients, this bacteremia is of no clinical consequence. However, patients with a history of endocarditis, congenital cardiac malformations, rheumatic heart disease with valvular dysfunction, hypertrophic cardiomyopathies, mitral valve prolapse with valvular regurgitation, and prosthetic valves are at risk for developing bacterial endocarditis. Current AHA recommendations for antibiotic prophylaxis are aimed at the prevention of endocarditis in such high-risk patients.
The incidence of bacteremia in patients undergoing upper airway surgery and instrumentation has been documented to vary greatly depending on the procedure. For example, the incidence of bacteremia during tonsillectomy approximates 35%, 7 the incidence during nasotracheal intubation approximates 5%, 8 and the incidence following myringotomy with or without tube placement is virtually zero. 9 Studies assessing flexible bronchoscopy have found little or no incidence of associated bacteremia. Kane et al 3 found no case of bacteremia in 43 patients undergoing flexible bronchoscopy. Similarly, Pereira et al 4 found no cases of bacteremia in 100 patients undergoing flexible bronchoscopy. Smith et al 5 reported an extremely low incidence of positive blood cultures (1 of 50) following flexible bronchoscopy; the 1 patient who developed bacteremia had purulent tracheobronchitis as well as an anaerobic lung abscess at the time of endoscopic evaluation. Transbronchial needle biopsy at the time of flexible bronchoscopy does not appear to increase the risk of bacteremia as Witte et al 6 found no cases of bacteremia in 22 patients undergoing these combined procedures.
The AHA recommendation for antibiotic prophylaxis with rigid tracheobronchoscopy does not appear to be firmly supported by the clinical studies published to date. Burma's 1960 study 2 performed in adults is the only documentation of a significant risk of bacteremia associated with rigid tracheobronchoscopy in the current literature; he found that 8 (15%) of 52 adults who underwent rigid bronchoscopy became bacteremic. 2 Our data are contradictory in this regard.
In our study, no case of bacteremia was seen in 25 children undergoing rigid tracheobronchoscopy. Because the number of children in this study was small, one cannot conclude that the actual risk is zero. With a study group of 25 patients and no positive blood cultures, the exact 1-sided 95% confidence interval for the rate of bacteremia following bronchoscopy can be quantified at 0% to 11%; in other words, the perioperative bacteremia rate is no greater than 11%. Expanding the study group to 30 or 60 patients would decrease the upper boundary of this confidence interval to 10% and 5%, respectively, in the event of successively negative blood cultures.
Blood cultures were obtained at 5 minutes following tracheobronchoscopy, and it is possible that we missed some cases of delayed transient bacteremia. Review of the literature, however, suggests that the bacteremia following tracheobronchoscopy occurs within 1 to 5 minutes and rarely more than 15 minutes following airway instrumentation. 10 Our timing for blood cultures was in accordance with results of these previous studies.
Our data demonstrating a negligible incidence of bacteremia following rigid tracheobronchoscopy in children are consistent with the negative findings of studies assessing the risk of bacteremia in adults undergoing flexible bronchoscopy. The difference in the documentation of bacteremia in adult patients undergoing rigid vs flexible bronchoscopy has been attributed to the greater trauma to the teeth and airway mucosa incurred by the inflexible metal instruments used during rigid tracheobronchoscopy. We find that during rigid tracheobronchoscopy in children, the bronchoscope can often be passed atraumatically without mucosal disruption or injury to the smaller teeth and oral cavity structures. The dentition is also typically healthier in children. These observations may account for the absence of bacteremia in our pediatric series in contrast to Burma's findings in adult patients.
In conclusion, diagnostic rigid tracheobronchoscopy in the pediatric population appears to be associated with a negligible incidence of concurrent bacteremia. Otherwise healthy pediatric patients at low risk for the development of bacterial endocarditis may not require perioperative antibiotic coverage. Our results may have implications regarding current AHA guidelines advising perioperative antibiotic prophylaxis for this procedure in children who are at high risk for the development of bacterial endocarditis. Larger prospective trials are needed to fully evaluate the role of antibiotic prophylaxis in such children.
